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OBSERVATIONS ON AUTOSENSITIZATION IN
CONTACT DERMATITIS *
STEPHAN EPSTEIN M.D.
Since the fundamental work of Landsteiner and his co-workers, notably
Chase, it has been generally accepted that the antigen in contact dermatitis to
simple chemicals actually is a complex or conjugated antigen which consists of
a compound of the simple chemical, called the hapten, and some protein or pro-
tein-like substance, usually referred to as the "carrier" or "schiepper". It is gen-
erally assumed that it is the hapten which confers specificity to the compound,
and that the protein, or to be more exact, the high molecular fraction with
which it combines, is just a nonspecific carrier molecule which only confers anti-
genicity upon the complex antigen.
It had been suggested by Suisberger (1) that a chemical might so alter a
body-own protein as to turn it into an antigen. A. S. Wiener (2) suggested a
similar mechanism for the explanation of a widespread general eruption in a
case of poison ivy dermatitis.
Some experiments carried out several years ago, which I had mentioned
briefly in a preliminary note (3), seem to support these assumptions.
EXPERIMENTAL
The observations reported here were made during attempts at passive transfer
in cases of sensitivity to heavy metals, and in one case of sensitivity to poison
ivy; the results were always negative.
However, a peculiar phenomenon was noticed when serum from one chromate
sensitive person was injected intradermally into another person with the same
sensitivity, after the donor had been tested with chromates.
Several persons with contact dermatitis exhibiting both eczematous and tuber-
culin type sensitivity to potassium chromate, as evidenced by positive patch
tests to a 1 % solution and a positive intradermal test to a 1:100,000 dilution of
potassium dichromate were investigated. Under certain circumstances serum
from a chromate sensitive person would produce an inflammatory delayed reac-
tion which appeared within 24 hours and would last for two to several days.
These experiments are presented in Table I. If we analyze the experiments in
Table I, we come to the following conclusion: Sera from chrome sensitive pa-
tients contained a substance which produced a delayed type skin reaction in
other chrome sensitive patients when the serum was taken after a positive patch
test (Table I, experiment 1) or after an intradermal test (Table I, experiments
3 and 6) of potassium dichromate. But this substance was not present when the
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TABLE I
Reactions in chromate sensitive persons
I
TEST SERUM* (0.2 cc. S.D.) TROll cHR0HATE
SENSITIVE PERSON
II
TEST PERSON SENSITIVE
TO SHROHATES
XIs
RESULT*
24 AND/OR 48 HOURS
A. L. Extremely sensitive to po-
tassium dichromate
1. A. L. I, taken at the height
of a patch test reaction
from potassium dichro-
mate 48 hours after appli-
cation
H. S.
3 controlst
Positive at all 3 sites tested.
Papular reaction, about 8—10
mm.
Negative
2. A. L. II, taken after patch
test reaction had disap-
peared
a. H. S.
h. F. B.
Controlst
Negative
Negative
Negative
3. A. L. III, taken on same day
as A. L. II, but one hour
after intradermal test with
0.02 cc. of a 1:200,000 dilu-
tion of potassium dichro-
mate
a. H. S.
h. F. B.
Controlsf
Positive at both sites tested.
Erythema about 1 cm.
Positive (as above)
Negative
F. B. Moderately sensitive to
chromates
4. F. B. I, taken prior to skin
testing
a. H. S.
b. A. L.
Controlsf
Negative
Negative
Negative
5. F. B. II, taken 1 week after
positive patch tests
a. H. S.
b. F. B.
Controlst
Negative
Negative
Negative
6. F. B. III, taken on same day
as F. B. II, but 1 hour after
intradermal test with 0.02
cc. of a 1:200,000 dilution
a. H. S.
b. F. B.
Controlst
Positive at both sites tested.
Erythema 1 cm.
Same (but only 1 site was
tested)
Negative
7. C. Br. Sensitive to chro-
mates but no tests done for
many months
a. A. L.
b. H. S.
Negative
Negative
8. M. Sm. Sensitive to chro- F. B. Negative
mates, serum taken 3 Controlst Negative
weeks after last patch test
* In all instances serum from patients not sensitive to chromates was used as control;
there were no positive reactions whatsoever.
t Persons not sensitive to chromates.
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TABLE II
Reactions in chrornate sensitive persons
I
TEST SERUM (0.3 cc.)
II
TEST PERSON
III
RESULT 24/48 HOURS
1. A. J. I. Serum taken before
tests. (Patient showed severe
eczematous reactions to
patch and id. tests with p0-
tassium dichromate in 1940,
but negative reactions in
1945 and 1946)
a. Wm. W. (highly
sensitive
b. Wm. W.
C. A. J. (See column
1)
7-25-46. Negative
8-1-46. Negative
7-25-46. Negative
2. A. J. II. Serum taken 48 hours
after patch test with 1% di-
chromate and i.d. test with
0.02 cc. of 1:100,000 dilution
(both tests negative after 24
and 48 hours)
a. Wm. W. (highly
sensitive to chro-
mates)
b. Wm. W.
c. E. H. (highly sensi-
tive to chro-
mates)
d. A. J. (see column
I)
Control
7-25-46. 2 plus (1.5 cm. ery-
thema with infiltration fad-
ing after 36 hours)
8-1-46. 2 plus (same as above)
Positive. Definite reaction
with redness around fol-
licles about 1 x 1.5 cm.,
fading after 40 hours
Negative
Negative
3. Wm. W. (Highly sensitive to
chromates). Serum taken 48
hours after positive patch
test with potassium dichro-
mate
a. A. J. (see column
I, 1)
b. Wm. W.
c. Wm. W.
d. E. H. (Highly sen-
sitive to chro-
mates)
Control
Doubtful
7-25-46. Positive 1 cm. red-
ness, infiltrated
8-1-46. Doubtful
Negative
Negative
4. Control sera W. M. This per-
son was not sensitive to
chromates
W. M. I. Serum taken before
tests
W. M. II. Serum taken 48 hours
after 2 patch tests with 1%
potassium dichromate (tests
negative)
5. I. D. tests, potassium dichro-
mate 1:10,000,000
Same, 1:1,000,000
a. Wm. W.
b. E. H.
a. Wm. W.
b. E. H.
Negative
Doubtful
Doubtful
Doubtful
Wm. W.
Wm. W.
After 24 hours delayed rem-
tion, 6 mm. in diameter,
much less than reaction
from serum A. J. II, and
Wm. W. After 48 hours reac-
tion more severe, 1 cm. di-
ameter
Maximum after 48 hours, 1.2
cm. in diameter
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serum was taken before testing or after the reaction had subsided. The possible
significance of these findings will be discussed later.
Similar investigations were repeated a few years later, and are reported in
Table II. The analysis of these experiments is more difficult. Constant positive
results on chromate sensitive persons were obtained with the serum A. J. II,
taken 48 hours after tests with chromates. This patient had shown strong reac-
tions to chromate several years before, but now patch and intradermal tests
were negative. The serum failed to elicit any reaction on the patient's own skin.
TABLE III
Reactions in patients sensitive to poison ivy
i
TEST SERUM
(0.2 cc. I.n.)*
H
TEST PERSON
iii
RESULT
24 AND/OR 48 HOTJRS
N. H. Acute poison ivy
dermatitis. Last in-
jeetion of poison ivy
extract 3 days previ-
ously
a. V. H. well now, but has had
poison ivy dermatitis pre-
viously
b. M. S. contact dermatitis from
chromates, has had poison
ivy dermatitis a few years
ago
c. K. P. suffering from contact
dermatitis (weeds?), had
poison ivy dermatitis be-
fore
d. N. H. patient with acute poi-
son ivy dermatitis from
which the serum was taken
Control (person known not to be
sensitive to poison ivy)
papular infiltrated reac-
tion about 6 mm. diameter
Positive. Erythema and infil-
trated papular reaction 1
cm. in diameter maximum
after 48 hours
Positive. Mild reaction with
erythema and slight infil-
tration, 7 mm. in diameter
Negative
Negative
M. S. Contact dermati-
tis from chromates.
Had poison ivy der-
matitis a few years
ago
a. V. H.
b. M. S.
c. K. P.
d. N. H.
Control
Negative
Negative
Negative
Negative
Negative
* See footnote to Table I.
The serum W. W. gave inconclusive results, probably negative with the exception
of one experiment. The control sera gave negative or doubtful reactions.
There was one striking difference between the reactions from the sera and
those of potassium dichromate injections: the former became noticeable sooner,
usually after 6 hours, and reached their maximum between 18 and 24 hours,
whereas the dichromate reactions showed up later, and reached their maximum
after 48 hours.
Analogous tests carried out in two instances of severe sensitivity to nickel
sulfate, with positive patch as well as intradermal tests gave a negative result.
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Somewhat similar tests were carried out with the serum from a patient who
had a severe attack of poison ivy dermatitis. Elsewhere he had previously re-
ceived 2 injections of an oily poison ivy extract, the last one 3 days prior to the
removal of serum. The results of this test are presented in Table III. The serum
from the patient with poison ivy dermatitis, who had received an injection of
poison ivy extract 3 days previously, contained a substance which produced a
delayed type (tuberculin type) reaction in 2 test persons who had suffered from
poison ivy dermatitis previously. However, the skin of the donor of the serum
did not show auy reaction following the injectiou. The serum from another
person who had had poison ivy dermatitis previously did not produce any de-
layed reaction.
Similar tests were carried out on a few persons who had suffered previously
from a deep trichophytosis of the scalp or beard, and were highly sensitive to
trichophytin. Sera taken before and after intradermal tests with trichophytin
failed to elicit any reaction in persons who were suffering or had been suffering
from this type of ringworm.
DISCUSSION AND COMMENT5
If one is permitted to draw conclusions from a study as limited as this one*,
one may state the following:
After a patch test or intradermal test in some instances of contact dermatitis
from chromates, the serum causes a delayed type (tuberculin type) reaction ill
persons who are sensitive to the same chemical as the donor. Sera of the same
donors fail to produce such a reaction, if the sera are taken prior to skin tests,
or at least 1 week after their performance. It may be possible that some of the
chemical used on the skin test has been transmitted and is responsible for the
reaction. Such a possibility might account for the observation foflo\ving patch
testing (table I, experiment 1) or injection of poison ivy antigen (table II),
because in these instances we have no information about the quantities of antigen
which may have been absorbed, and may be circulating in the blood. However,
such an explanation does not seem likely in regard to those tests where such
reactions occurred when the serum was taken 1 hour after a single intradermal
injection of 0.02 cc. of a 1:200,000 dilution of potassium dichromate. It is obvious
that only minimal amounts of the dichromate solution could have been present
in 0.2 cc. of serum, amounts which are not likely to cause a delayed type reaction.
For instance, the test person H. S. was not too highly sensitive to dichromate.
* The limitations of the material presented must be recognized. Further experiments
would have been desirable? as well as the addition of more controls. Duplication of the
experiments and additional investigations were attempted on ragweed sensitive persons.
However, the obvious inherent difficulties of these experiments, especially the necessity of
simultaneous and prolonged presence of several persons allergic to the same contactant, the
need to use only rather fresh sera, and other technical difficulties, have spoiled these at-
tempts. Experiments on guinea pigs were started, but an epidemic of pseudotuberculosis
brought a premature end to these studies.
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A direct test with 0.03 cc. of a 1:100,000 dilution on this patient produced only
a lentil sized delayed reaction. There was also a difference in the characteristics
of the reaction to serum and that to dichromate. The former reached its maxi-
mum earlier, usually between 18 and 24 hours, and always remained a tuberculin-
type reaction without eczematous changes; the dichromate injection had its
peak after about 48 hours; although originally purely papular, later on it might
also develop into an eczematous dermatitis. The negative controls (those men-
tioned in column 4 of table IT, as well as others) also speak against transference
of original antigens. So it seems that the reactions observed cannot be explained
simply by a presence of remnants of the original antigen, the chromates, in the
serum of the donor, but point to a more complex mechanism.
It seems to me that the results might best be explained by the assumption
that in these cases of contact dermatitis the causative chemical produces not
only a complex antigen, but also alters a body-own protein into an antigen
("Protigen"). In such an instance a small amount of a chemical might release
enough of such a body-own antigen as to be transferred with the serum (4).
Even if we assume this hypothesis as correct, there are some observations
which are difficult to explain, such as the lack of a reaction in the skin of a donor
of the poison ivy serum (see table III, column II, d). This serum produced a
reaction in others who previously had suffered from poison ivy dermatitis, but
not in the patient from which it was taken. There is too little known about anti-
bodies in contact dermatitis; but perhaps—in analogy with immediate type
sensitivity—in delayed type sensitization we may also be dealing with two kinds
of antibodies—a sensitizing and a blocking one. The presence of a "blocking"
or "neutralizing" antibody, which according to Wiener (5) is stimulated by large
doses of antigen, could explain the failure of the donor with poison ivy to react.
It might also apply to the case A. J. (table II) where the donor had been highly
sensitive to potassium chromate a few years earlier, but gave only negative
reactions at the time the serum was taken. In this case the serum after a stimu-
lating test gave positive reactions in other chromate-sensitive persons, but not
in the skin of the donor.
One wonders why similar reactions could not be elicited in patients with nickel
sensitivity. It seems possible that the reason for this is that in chromate sen-
sitivity one usually has a more diffuse, widespread dermatitis, with or without
an id-like eruption; whereas nickel dermatitis, presents itself most often as an
infiltrated, localized dermatitis. There probably is a difference in the ability of
various chemicals to produce body-own antigens.
SUMMAEY AND CONCLUSION
Delayed-type skin reactions in several chromate-sensitive persons are reported
which were produced by the injection of serum from persons who suffered from
the same sensitivity, after stimulation by skin tests.
The explanation of these observations as possible phenomena of autosensiti-
zation is suggested.
ATJTOSENSITIZATION IN CONTACT DERMATITIS 189
REFERENCES
1. SULZBERGER, MARION B.: Dermatologic Allergy. Charles C. Thomas, Springfield-Balti-
more. 1940.
2. WIENER, A. S.: flitter's disease in fraternal twins, with special reference to the patho-
genesis. New York St. J. Med., 47: 1796—1797, 1947.
3. EPsTEIN, STEPHAN: Role of dermal nonatopic sensitivity (tuberculin-type sensitivity)
in contact dermatitis. Ann. Allergy, 4: 438—439, 1946.
4. EPSTEIN, STEPHAN: The antigen-antibody reaction in contact dermatitis. Ann. Allergy,
10: 633—658, 1952.
5. WIENER, A. S.: The solution of certain fundamental immunological problems by studies
on Rh sensitization. Ann. Allergy, 10: 535—554, 1952.
